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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical amplifier or an 
optical 

transmission line whose gain is kept flat even an ambient temperature 
changes 

or to provide a method of compensating for the temperature - dependent 
gain 

flatness of the optical amplifier . 

SOLUTION: The optical amplifier is equipped with an EDF amplifying 
unit 2 

and a Raman amplifying unit 1. The Raman amplifying unit 1 has a 
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temperature -dependent gain profile so as to cancel out a gain profile 
change 

caused by a temperature change in the EDF amplifying unit 2. The 
Raman 

amplifying unit 1 is provided with a wavelength locking grating, the 
wavelength 

locking grating has characteristics to shift the wavelength of 
transmitted 

light to a shorter side with a temperature rise, and the wavelength 
locking 

grating is preferably kept at the same temperature with the EDF 11 of 
the EDF 

amplifying unit 2. 

COPYRIGHT: (C) 2004, JPO 



8/5/05, EAST Version: 2.0.1.4 



I 

' JP 2004-103599 A 2004. 4. 2 



(19)B*B«SWy<JP) (12)£ H W If £ ®(A) <ll)WFaiJB&MM 

49H20O4-1O3S89 
(P2004-103599A) 
(43)&WB ¥*16ip4B2B(2004.4.2) 



(51) Int. CI. 7 




F 1 






X--73-K (#%) 


H01 S 


3/23 


HOI S 


3/23 




2K002 


G02F 


1/35 


G02F 


1/35 5 0 1 


5F072 


H01 S 


3/06 


HO 1 S 


3/06 


B 


5K102 


H01 S 


3/10 


HOI S 


3/10 


Z 




H01 S 


3/30 


HO 1 S 


3/30 


Z 








mmmm m**<dk i ol 




(2i) turns 




1flK2002-258962(P2002-258962) 


(7i) mx 


000005186 




(22) ajHB 




¥Scl4¥9£4B (2002.9.4) 














mmsramB*«iTS5Si^ 








(74)ftSA 


100064908 














mm, 








(74)ftSA 


100108578 






















(74)tt?IA 


100089037 














n 








(74)ttSA 


100101465 






















(72) km* 
















Hfi|14 40S«J t*5t;£*t 










7$?:* 1*1 















(54) [£W0«fM ^«»<^»¥JIS©ra^1i^«»«. ftfc&SS 



(57) sera 

Uffl&m «8»PJttWffiBtt» E D F ti*sa5 2 £ 7 
vyiftlgp 1 fcHx., K5"r>iWH» 1 tf, EDFiftM 

%*TU fiSEKSny 7ffl7"b~ >7*£ E D F«t*M 
SB20E D F 1 1 £|Bl-SJgT(cK< C U\ 

DURE] iai 




(2) 



JP 2004-103599 A 2004.4.2 



[ftfFW#©«?ffl] 

sftii$i§§o 

C»*3S 2 ] 

•^ffl^lz-f-fVy^E D F if *S g§ © E D F i:R|-fflftTfcH< <fc 5 L fc C tZftWL 
kt4M#«l t f S «c © ft « i|S SB o 

C»*3fi 3 ] 

WE^vyiiKatswEEDFJiiiaoiaaxttaakiEBtfccfcftwafr*!!** 

l X tt 2 I S K © ft « M 2§ c 

[ i f * m 4 ] 

*flH71S3©V*-fft*»K:aa«©ftiiMo 

[tt#a 5 ] 

ed ¥ mt)s&<Dmm7u7 7 )\<<DummitK&Et t , 5 -7 y it m as © si n 7 a 

f 'J f# ¥ ±1 ft © S Jg ft # 14 © ffi ft 73 i£ o 

sijtsicffot, *oitaa**i<Ha*«ik:s/7h"r'*»tt*^L, m tea so 

^ffl^-T-f y # , E D F ii *§ 3§ © E D F £ IrI - fi® £ ft 3 <fc 3 IC L tc C tZftWl 

ttst*a 5 tiE«©^tiiiisofijf#¥iiJt<oiajafic#tt©*sft^^o 
[mm 7 ] 

©SficD!aia^^jgjibMISfI^e^ffl^7r^A^A^-rsafio-y^ffl^^-x^> 

MfHiS&D>y^ffl^U-T'('>^i:MiBEDFiiraSI5©EDFi:«^i-fiJtfcfi<<fe5fj: 
L , 

ijuE&fi a »v * ffl 7 U-x * > ^tt, fiiS±ffKfl s oT, * © jgii iSfi *<$S $ g <rij (c ~> 7 
[ 0 0 0 1 ] 

»g£fifte3MyXTAfc2fcffl^&ft5ftt(i*IJBfcflBl^ Wfciaft£<b£* 

^TfiJt#¥tHS^S{frscii:^<, s bt - jg © fij » ^ a ft # ?# & ft s ft ii *i #§ & h t m 

[ 0 0 0 2 ] 

[f*e*©&ffi] 

ffl fc ft *S 4>I 88 (KT, EDFi£ta#&tS-5o-) £ < ft ffl $ ft T V"» 5 „ C © E D F ti ft 
E D F K U-^ftft i: ©®jjgft£3M 9 E r^tVtl^^V^tSCtKJ; 

9fi«»ft*fBia c©««Tft#ft*x*-rs tsi3»tta*5i*ie{: lt, 

ft ft ii ft 2 ft T fU ft * f# S i: t/> -5 ft ft * *l ft t fc & © T? 5 . «pKft^ft*a«f§, ffi 



JP 2004-103599 A 2004.4.2 



i/ X r L *\ <D tS m » m ft S tl T ^ 5 o 
[ 0 0 0 3 ] 

tL5T% COEDFtt, ftlftluttfttt#tttf*eK <I*f ftOifiESK:* o TfUfftf lift 5 

E D F««*IC *oTH&n*5PJ» ti: ft if 6 2 *i fc M 

ft © 3£ Jt £ M £ # L T (S (3: - £ ^ 3 & g # 3 SI ff ^ 1k 7 -< Jl Z Z E D F 

mffi%<o&t}Micmif. m m m © m m \c & «• § * y # © # * (kt, si t# t* n 7 7 << >i t n 

0 o ) tf¥fii:48J:?(i:, m73fI^ft£M*££#*3;:£aMT*>4aT^£ 0 
[ 0 0 0 4 ] 10 

0 8 {4, !8e*OEDFISffi«©-M«^"ro ftfi^SS 4 1 5 © If 4§ ft « , ft 7 ^ V U- 

* '4 2 * 51 B L , WDMA?7 4 3 *^LTEDF45tX»?n5, ~ # , ¥ ^ - 
■»ffc£©®effl}te»4 4fr5<DBjett#s WDM*7^4 3^^LT, l O E D F 4 5 t 
A^ft5. EDF4 5T*li, \t% ft fci: ft « *M S tl T 3PJ » % 1» T > )t7^yi/-^42l 
fl- L , jpJtHSfl:7-f/l/*4 6k:A*jSft5o C ©*J»«'{t7 f ;l/ * 4 6 T-it. if*I£ttfc 
Mftttaiifll* ##*6tu E D F 4 5 fc T ft 6 ft fc 5N Bf € © ift * flf # "C S l£- £ 
tft5«J:5£, #J8©«Stt#tttf ¥Sfl;S ? LI, ft # m t L T ft 152§S8 4 

1 t m k> a $ n * o 

[ 0 0 0 5 ] 

C © X 1 K n # ^ ft 7 f /I/ * 4 6 £ J: o T > ED F 4 5 © SflJ f# 7 D 7 r -f A* W ¥ tS Ik S n 20 
, iSSK ft LT& &--£©ft3ll&£ fe o £11*1 ftfcT'f? Zo Lfr L ft # 5> > EDF45U 

, mmum<D%itic&?T , mn-fxny 7 -r /u # a » * ttfuienT^ s. c © fc & 

, H 8 K ,Tx IT £ 9 ft ft if « > HHfflJt^aS^fSt, *<H# 3Hk 7 ^ * 4 6 T & , 

^#7 , o7r^;I/£^£C¥ffi1kT£<:i:# { -z?£1\ fUff^fflSA^S^-rsiffljB^SSo 
[ 0 0 0 6 ] 

fCT\ *;l>*xJlS?4£©a«»!8^a*»rj»#a£*»tt;fcMtt 
fC , EDF^lRlftSlfilc^LT, c <D E D F ^-^(OigStCfi^ , SI * 7 P 7 r -f A/ Ifi 
Il.LS^i^tSSiA'ffilsnt^?! (*»lf*lK l #1. ) o Lfrbfttffc, 11 

umic e d f § fc«>, )t«nB»tt*sft-r*« ^^fii 

[ 0 0 0 7 ] 

T^S (*WlKFAiR2 #H. ) o l(D^77^/^*1/-t ^ y^'ti, £ £ £ * <F# 11 #\ . E 
DF©Sm7'o77f/l'©Sffift14i: &•© Wtt4fe?fttOT*9, tfl*i11*ftfc»fc* 

# 3. t , sj '# © s « ik « m -r s &©-£&& <> l- l ft # e. > 7 4 *9 \s-t 4 
y vommm&ou&mik&it, edf ©fiH#<DMMiHci±^T/h$^t>©T-& 0 , 

+ »fcfU1#©iiSSfkfi*1f« i rse:t^T?*ft^o * , coSl7^^ffl^5fe 
fiJt#©MJe^1kfi**lffi-r «lic, (HAIf«tf«gt8ft». ft if <>I 2§ © ii t§ 

W^I<4oTL$5flI^$5 0 40 
[ 0 0 0 8 ] 

3/>f X£««-r38tfitf«£3ftT^S C*«ffF*iK 3 #1. ) „ L L * # 6 , ±a> ' 
Lfcfc 9 K E D F OfiJffT'a 7 r^^Jb^UKK <fc o X Uit b , Jititc & K> mm ¥SJg^S . 

<t? 5 HS*t»t«#'t s fitB « , « tit ^ ft o 

[ 0 0 0 9 ] 

^ 4 "T^ii)l'-?^7iXht7^7T^il'-7r^^-o 
^ i -^-i/3>-3>'7x7>X (Technical Digest of Opt 50 



(4) 



JP 2004-103599 A 2004.4.2 



ical Fiber Communication Conference) ",^H 
,2000^, p. 6-8, WA3 
2 ] 

^ • T^ynr'f 7-X • 7> K • €7 ■ f^'^-^a >X (Proc eed i 
ngs of Topical Meeting on Optical Amplif 

iers and their A p p 1 1 c a t I o n s) " , O'J 7, 2 0 0 1 ^ 
, p . 114-116 

[#»*F*» 3 ] 

mmfeft, "f^-A/l' ■ ^V->"xX h • t7 • A/1/ • 7r^A- ■ 3^ a - ^r 10 

— i/ 3. >-3>7x7>X (Technical Digest of Optical 
Fiber Communication Conference)", 200 
0¥, p. 2-4, TuAl 
[0010] 

[0011] 20 

[fl^SSISt 5fcl&<D^®] 

^A^II^i^tSftfc, m M # 1 C If % ft W t± , E D F if ffi SP t 5 v > Ig « tt M 
*.» f£ 7 v > if *s 3$ #\ E D F if tl g|i © f ij t# 7° n 7 7-/ ;l/ © iB Mffc a H f § %.®Zft 

[0012] 

If sf? ^ 2 K ^ A 1 5 15 ffl , WE^vyJfHastt* SilD-y^^L'-fO^SIx, m 

IJI2S[*0'y^ffl^U-r-f>^*EDFi«(B»OEDFi:ra-iaiSTfc 
■ <*3fcLfcc:fc*1$«fc**»#«lfcE«©)t«fi«T?i&*o 
[0013] 30 
I^SSC^frlfiSa, v >Jg«»*t&E E D F i&««©ffl«Xtta«lcEB L 

fe «: i xt* 2 KE«©)t»«SBif-.a&ao 

[0014] 

4 fcfrfr SlgfEti, i3EEDFtlllE»*D7^IifI/-f >y*H-fi*rtlc 
[0015] 

tt$g 5 fc^^s^^fi, e d f mm«t?'?>mm«itx*.itytmmmv)*m 3 Pia&Q 

E D F if «©#H#:/a 7 r ^ ;b©SM<fc£jlSH^3 M i: > v v y if *M 3$ © ft t# 7" □ 
[ 0 .0 1 6 ] 

3 & 14 £ # L , ililn7^ffl^l/-fOy*^ EDFif*Sg§©EDFi:|sl-fBg£ 
[0017] 

ffijftm 7 1 fr*> zftmit, m^^mmyty 7 mm^mmmyt? 7 j^icfcrnzti 

3fi^«ltKirSEDFitM£<I*fcft£&8£. 50 

« 



(5) 



JP 2004-103599 A 2004.4.2 



ymffi&zttmt, 

mizm&v v ? m vis-?- j y ? tmmE d ¥ mm3<D e d f t *m~umicw < £ o ic 
u 

tfHEVt&ny 9 R?ls-7 L 4 fifiillctfot, ^ © M ft ft M ft ft HtC ~> 7 

[0018] 

* 18 BE fc :& T, TEDFJ tt , x/l/l£*£££©#±fBrc**K--:/L;fcft:77>f/t 

T'feoT, ytmmommmft t & s «, ©*w a „ *f= r e d f j# rf>s sp j ta, ^edf 10 
*®mm&£LTm^rzytmm&z j s o o 

tit I" 5pH# 7 D 7 7 ^ ;b J ttt, Elll$©&Sftfc:fett*fU1i©#tf IftWtB 
, ft tt ft ft % , « *ic f!l 8 * o T , m m © ft ft \c £ § # * £ £ L fc • © tt m 5 . 
[0019] 

a .1 « , **Sfi«ffi©)tii(Bfflio-0ij**-r«i«*«H-e*So c © * s »« , v v > 

tie 1 fcEDF*«i»2**rl/TfcD» 7V>*fi95l(4EDFJ||IB»2©ffiaK:Rtt 
[ 0 0 2 0 ] 

^iftM§§©A7JgP3«, 57V«ISlO)l67'fyV-*5a*^LT, if *S ffl ft 7 7 Y 
2 *» 6 4 * 5PJS«# T fc ?K 8 If ffl ft 7 r I' /< 6 © M t* s WDM*7 , 77a©A7J^- 
[ 0 0 2 1 ] 

C©WDM*7^7. a<Ofte0A^^-Kcii, V 5 b *M/T, S ft n v * 

ffl7r^^yi^-x-f>^^^^fcftftD-y^gP8©-4ig^SSE*n, H fc C © ft ft a y 
^aB8©fH!«IKtt» Mftfttf l 4 0 0- 1 5 0 0 n m © U - "If * if © B& ffl 3tt» 

9ff»8«nT^5. WDM*^77 aOm**-Hl, EDFtSffl9S2©X*«fc»ai 30 

[ 0 0 2 2 ] 

* IC E D F ig fg SP 2 IC 33 V» T , WDM*^77 bOA^^-Hi, ? -? y mt&ffi I <D tilt! 
SKgM?n, £©WDM*7*v7 b ©ffc©7\7J#- fgftftgtf 1 4 8 0 n 
XIJ 9 8 0 nm^O^i^U-f 4if©lgffl)tl 1 0 A'liJtlTl^, WDMA77 
7 b ©m*#~>«, jpjff JifrfcftS E D F 1 1 ©-SCSiJtlTl^o 

[ 0 0 2 3 ] 

COEDF1 1 ©ffci&Ui, «7^VU-^ 5 c*MT, ffl f# ft 88 1 2 ©A7J« tCtl 

c ©?iH#«g3 1 2 ©.a a*i a, ««es©a*» 1 3 t»««hT^s, 

C©«fc54«fiE^6*S3tiiS«Kfe^T, ^*<i:t>7v;/Jf*iS|5i©iftgny*SS8 40 
tEDF«tsai20EDF 1 1 f 4 , P-©gfrl4rtKiRff*n, ®-<Dm&£%Z & 

[ 0 0 2 4 ] 

0 2 fi v C © 7 v > « 1 © ifi S P «y ^ 8 © - 0!I * ^ -T «l 18 ffl fig EI T? 36 « o ft ^ 2 4 

>^*2 4 « , 37 <Dmffi&*mm<D®M\c$£itz-&tc?is-f- 4 y otzye? 7 j 
Z'ho, mmmytu 9 *» e> mat* nfcsassft© 5 -5, BrM©&s©Bieft©#*aiB 

ft7^VU-2 5 bi:WDM*7'77 a£ftLT#H#(8{fc<Digi|@Jlft77^^6^fij&-f 
[ 0 0 2 5 ] 50 



(6) 



JP 2004-103599 A 2004.4.2 



C © M o >v 7 m 7 7 << A 9 U- T f y 9 2 4 it > *©A*4i6kttirt4iii#0£j£2 3, 2 
3(CT, -*f©«#;©£f#tt2 1 a, 2 1 b £BS?tlt^5 0 C©-*t©M#C©3: 
If ft 2 1 a, 2 1 bO^ftfnOil*', -*f©5EM©il*£gP2 2 a. 22 b iC «fc o T 
ISS?tl, 5 ^ ft |p) A> i/^ a <fc 3 tEI?hT^5. 
[ 0 0 2 6 ] 

t 2 1 a ^-WCJeJBtfOHllSSS 2 2 a , 2 2 btt, fiMIISff 

»t7Syn, -f>/<-#642*>6J9:*. C ftfctt t T-77©£8# 2 1 btt, Mf 
3fifc»#, SIn-y^ffl7r^;^U-f-0^2 4 J fJ6ig«©ieS2 2 a, 2 2 b© 

[ 0 0 2 7 ] 10 

ft ft , iSt* o y 7 ffl 7 r 7 U - r -r * 7 2 4 fi , f oiafi^±#tSfc, ^IiL> 

[ 0 0 2 8 ] 

L ^ L S A' 5 , C0iSa7^ai8Tii, iafiAUitSi:, M3Bt <fc o T-7? ©£8 
ft 2 1 b ft tf T , il0 7^ffl7 7'^^yi/-f^>^2 Ofi¥*|p)ieEit5 

S©iJjEft£igi® fUtt*#©itfffflft7 r -f/< 6 ^&Wit % C £ £ * 5, 
[ 0 0 2 9 ] 

03 it, z<Dy^ymmffi i <D&umfc&rtz%\'&7v7 )i>*7Ts? 0 ^-rymmffi \ 

07^>8)[iSLaSKJ:oT}l6ft5ipJll70 7r'f*li;, BiB316©»ftfcJ:-3TttJg«ft 
, M * f£ M ft # ® jg ft k & & k , f >J ft 7 a 7 7 -f /U & 3@ ft ft II ic y 7 h f 3 c k Si e» 
tlTl^„ C © 7 ^ > If *M 1 T? tt , ± IB L 1t <fc ? £ K fi P v 7 ffl 7 7 4 7* U - T ^ > 

72 4», iiiiiiosiiii^tL, ss««jt^-r 5 k, ^M©M«)2ii-f s 

fc 46 , c © k t *U f# 7 p 7 7 ^ ;Wi M S iJ fc 7 h ir 3 k k & 3 o 

[ 0 0 3 0 ] 30 

*fiaCA*»3*6fflf)l6*U»Sn5t, £ -f ft # ft M: , v v y if *I 3P1 £ T if ifs 
£ tu B 3 ic^ ^ nfc J; ?KSS a 7 ^ ffl 7 r ^ l/-f ^ > ^ 2 4©SHSStcf5i; 
fcfiJf#7a77-r;l/^W-r§t>©kJS:5o 
[ 0 0 3 1 ] 

* fC fll *f ft tt , EDFi»fiSP2KA7JSn» E D F 1 1 CT, M K if iff £ ft 3 0 04li, 
C © E D F 1 1 © & jg tC 43 if 3 % ij f# 7 P 7 7 -f Jl % m ? „ £ © E D F 1 1 it , S Jt ^ 
ft f § k , PJ»7 , D7r'f;I/*^»t«ci:*'}I16nT^*. 0>J * « M. ft W ± # f 5 k , 
0 4 t ^ £ ft It «fc 3 fC , SRI f# 7" P 7 7 -f ;l/ © 5 % , 1 5 3 0 - 1 5 4 0 n m Hf T & f 'J t# 
ilBL, 1 5 4 0 - 1 5 6 0 n m^fttif ^«'>t 5 C t A s b*5o 

[ 0 0 3 2 ] 40 

^mmmmTit. c © e d f i i©iasa^bK*S!pj»^a77>i'^©aikffl*» Hua> l 

fc^-7>ii*ia5 1 ©Sfi^fbt i 5 5FUt#7"P 7 7 -r ;l/©g{ktt t iotSlL, ^if*M8§ 
^frCfe^T, liKAtSft t T <5 l?-^©fiJt#7'n 7 7 -f ^*Mf 6 ti^ * *> icir 5 e 
[ 0 0 3 3 ] 

* © fc 46 fC it , ^ifififCfe^Tx 5 V >"ii*IgP 1 ©fj^y P 7 7 'Ol'OfiftSfcfttf , E 

d f i i © ?ij ff y d 7 7 ;i/ © is m m it m k n l t , ttmfiwnMiit&wi&&mt£i,s' 

yvz/Mffi® l (Dm®? a 7 t << ;b©M^#14^, EDFi i©iiS«rttkiS!©Wtt*W 
[ 0 0 3 4 ] 

5WJ|(iSlOKfi07*a8tt, Sit^±#-T5k, mD^I77-f'^I/-f 50 



JP 2004-103599 A 2004.4.2 



T^5„ c n(c 4 9 , ^ v y if *g 35 i © f'J ft 7* p 7 7 /Wi , BbiBJttiBOSftKJcoTtt. 

£ * ft & ft & , i«*mt«t, 7v>tg^gpiofijf#^P7r-r^tt, s k s m c 

[ 0 0 3 5 ] 

C © 7 V > if *I §Pl © ft 7 P 7 7 ^;W4 , 2 5 °C T* tt , EI 3 IC ^ £ ft ft 4 9 tC 1 5 4 0 
nmttifiTtt'h**WT*T£ia©J&:KT*(K £ ft 1 5 6 0 n mftjSTi*i*fit5 
±££i©M?-&3 0 

c © ft * ?U ft # ± S t % £ > 5 v > 41 M SB l © m ft 7 d 7 r f ;W4 , S8Iit->7H 

, 153O~154Onm0 T» -14 5pJ ft M'> L , 1 5 4 0 - 1 5 6 0 n m#Ttt*l»jlCI 10 

hU? 2> £ £ £% 9 ^ & K g fc T , C © 7 V > if If SP 1 © sffl ft 7* P 7 7 >f A/ © ffi ft SHb 

s# , ±& Lft e d f i i ©fijft7p 7 7 -r ;u©?sftM» lt , $©M*^f c 

[ 0 0 3 6 ] 

©»»3I#»*J?rS©fIfcU ■«*cr<y^ffl7r^/^U-7 l -f>^2 4 #8 ST 5ft© 
iftfiOiaSS^«*W»TSo cniCj;05v>«S«B5l ©fijft 7*P 7 7 ^©Sftgfb 
M * , E D F 1 lOffiftSffcftfcttttflWKtfHfcttfcftSASfcTSCfctfT?**. 
[ 0 0 3 7 ] 

H 5 tt , 2 5 °C 6 6 5 °C *\ ffi ft ftM it b tz £ £ , 7 vytfiS! 1 Xti E D F 1 1 © % U ft 20 . 
7 , n7 7^Offki?it0t'*5. 0*, 5v>««8P 1 ©*iJft7P 7 7 )l <Dg.it 
M (4 s B3 t^Stlft6 5 °C © jfil ft 7* a 7 7 -f ;1/ 6 2 5 °C © f ij ft 7 □ 7 7 4 % M L 51 
^TJSffl«nfcfe©T*So $ ft E D F 1 1 © ?lj ft 7* P 7 7 ^ ;!/ © ^ {b ffi 14 , S4tS? 
ft ft 6 5 t © 3PJ ft 7* P 7 7 -Y ;l/ & 2 5 °C © fj ft 7 n 7 7 f ;1/ * H b §1 ^ T J? fcU ? ft ft fc 
© T? $> 3 o 
[ 0 0 3 8 ] 

7VVit*ggpi©$ftPv7gP.8£±$bftM£L, ICC«)»SD7*»8*EDF 
.1 1 tRI-Ol#l 4flKlR«L, ra-©aaaft*S^«*5lC"f*Ci:K:«koT, 5 
v y IS *s gp l © *'J ft 7* p 7 7 -ol/ © S ft 12 fb » # , E D F l l © spj ft 7* p 7 7 ;1/ © S ft 

[ 0 0 3 9 ] 

iinicio, e d f i i © & ft m it k 4 £ m m ? p 7 7 ;u © ^ it m it . 5 v > tg <g gp 1 

©ffl£g{bfc*S?Uft7'n77^rt'©£{t*fcJ:oTffi«*ft*J:i:i:fc*o £ ©ft i6ff 
#ft(4, 7W*i»l iEDF 1 1 KTflttlSft, iSft^fbHJ* LTIi Gf-£©*iJft7' 

P77^;v*'f ^ns, 

[ 0 0 4 0 ] 

aictoMfttt, E D F JtHS 2 ©fUft3S<b7 -Ml<* 1 2 KA^TS. £©fiJft^fb7 
-Ml/ * 1 2 14 , il*C^II4fA>^iUCT'fe0, ill ft g fb L T l£ - £ © 38 

[ 0 0 4 1 ] -40 

12 6 t4 , C©5pJf#^{b7-frt>*12££J8L> Jt « ff S © tb 73 Si5 1 3 6 ttl 77 2 ft ft A # 
ft £ *5 ^ T , «■ S ft t *3 » 5 flj ft 7* P 7 7 /I/ £ 7j* -T o C © 4 9 t , M ft E <b tC 4 5 fU ft 
7 p 7 7 -f ;U © ^ fb S 0 . 1 5 d BKTtS'K'^t), « I? - 3£ T 5 C i: ^ t> ^5 0 
JgK, Sft^ibfCW LTifiJftT'P 7 7 -T (^-ST-feS ft 46, ft A s £ {b L T fe ?U ft 

« it 7 ;b ^ l 2 k 4 o T % M ft S < m ft * ¥ ffl i: T * c «h ^ T* * . -ft ft ft ?"J ft ¥ ffl ft A s 

[ 0 0 4 2 ] 

fcfc, **ffi«^7?fi, 7Wl|BSlOieffl)tl9tt2iWJ:T?«oTtab4^,' 
0 7 « , C©@biiafflftii9©fll!©-M*^-ro^^3 1x, 3 1 y, 32x, 32y(4, 

4m<Dm&m-ytm*K? „ a e ^ % s 3 1 x, 3 1 y t* , ^-©^©MftfctHSiff* 50 



JP 2004-103599 A 2004.4.2 



Ut*0, ® m ffl ft M 3 1 x 14 , fiftffitfxHtfiRifcfcSBiEftfcttiftfLx B jg ffl ft j® 
3 1 y tt , fiKBB^ytt^lftKftSBjEJtt*to»-r«t.©T?*5o 
[ 0 0 4 3 ] 

£it®mm%m3 2x. 3 2 y (4, mmmytm. 3 1 x , 3 1 y t asissi-esot, 

SVMC|ig-0M0M7 1 ££l±}|tff3 ! k©T-&fK BSfl!ftS3 2xtt» d ft ffi # x M 77 
|HHC&3B&ft£tH&b, B*efflftiS3 2yf4, Mffitfyltt73fa£;fc&Mft£tB&-f 

[ 0 0 4 4 ] 

B&fflftjf 3 1 x , 3 1 y i: , 32x, 3 2 yi:(i, f tlf P A N D A )t7 r ^ 
<D(Ift-&ft3§ 3 3 a , 3 3 b <D - i% lc & m Z *U C © ffi ft # ft §§ 3 3 a , 3 3b©ffiS« 10 
, WDMA^77 cKSS^nSo iig^li, LCWDMAy77ci!), ft 7 ^ V U - 
#5 btWDM*^77 a£:ffLT£tifflft77^>'S6{cA;ft£n3C:i:i:&£> 0 
[ 0 0 4 5 ] 

COi5C«*aiOaft8Bfi3l6*)il>5i:tCj:oT, (IftMtt q a q£ft 

*ft*fiosa*Bfifflft»«2ia±i^fti*, 5vy«iii £Tt#e>n5fflt#7 

□ 77i';Wi, % ft ? ft (DfaAfr Z U Z ft % $1'$ 7 v 7 7 4 )l * & 1$ L t: <D t % Z 0 c 

J /l/©**»tt*» EDF 1 lOifiitttifiCRftttSCiSiftS, 20 
[ 0 0 4 6 ] 

5 l Kfci^T, Igffl»l9«, fflffftfti: £5iflffflft7 r ^ 6 © 

ffl I * ft © A £ ffl tc tt tt T t> 4 < , £ ft m * ft © A 77 il i: « fc ffl * ffl fc K fc «t A t U T 
fc « 4 ^ o W *fc , E D F £ £ 2 K *5 ^ T fc , ® f& ffl ft £ 1 0 (4 , ffl f# ft ft t * 3 E 

d f i i <d m *t ft © m * ti tc is t t, «fc < , s m n ft © a tj m t « £ m ts U \c t is # & 

IS!:LTtlfcSl\ gfc, 7 V yiftsgp 1 (4, E D F if 4>§ 3 2 © M \C fSt V T fe «t t> 
[ 0 0 4 7 ] 

M fc , 7 T > ig H gp 1 fc « ^ T , ffl ft ft ft % -5 £ ti ffl ft 7 7 << t\ 6 t4 , M % £ m ffl ft 7 

^> o 

[ 0 0 4 8 ] 

*f8Ui<Dtt£aS»«:, i^glffl^7r^At, E D F «!f « 2 fcttAfcftfi&Bfc:, ± 
ftbfc7^V»*iiU©ftSuy*^*Biefflft«9fci!*ttlfiL» EDFif*MgB2© 
EDF1 It, 8*0-^98 fciB-IfitKi^ClfttOTS*. Z <D fc £> , ffl 

* if Bt#©ft£&g&*fflfflf 5 c t t?*, 3^Ks«*<Ri(iifcftSo 

[ 0 0 4 9 ] 

[^Eio5?jj«] 

{£--£©fflft¥igJKtf I^ST? t & 0 SK, ffl ?# 7 p 7 7 ^ 4> # ® iS ISHt K ft b T IJ £ A, if 40 
M-e-f 5 fe«6, fiJ»«S<b7 ;b * t'llfi < fiJt#7u 7 r i: f 

* c i: # , finteWffTajt^na-p^So 

[ 0 0 5 0 ] 

ft«M©Sft}8RS*«l*5 C fc#-?#So Sfc> 7-7>iiifIgP©fiJt#tc<fcoT, ED 
F©fiJS7'D7r-l';l'©SfiE{ka**i«-rSfe«), SS£ {fclCttLT.K 13: - 

o a * % ffl *# 7" p 7 r >r ;u * f# s c i: t t , ^ * & < ft ^ ^ £ it d -r § c t t t 5 

o 

[ 0 0 5 1 ] 



(9) 



JP 2004-103599 A 2004.4.2 



© /Jn m it w n m t? # s . k c m * js 7 " t & 3 « hj? k «t n &\ ffis©es«8S*«iffl-rsc 

[HIi©ffi¥fciHW] 

%> a 

[03] 7-7ViiSO*fifilCl3^5*Jf ^P7r>f/l'*fxtBn?S5. 
[04] E D f <D&m8tlCl3V Z%m?U7 7 J A<Z7fi t0T'$5„ 
[05] 7Wii9XttEDF©2 5TC*6 6 5 °C © M ^ ft K *5 &t £ f Oft 7 □ 7 7 
;!/ © g It 5 * * T 0 T» & a o 

[06] ft m ff g§ © # s k & tt 3 fu % f u 7 r >r ^ % ^ f 0 t $> s . 
[08] (ae*©EDFfifiig©-wi**-rH"e*So . 

1 • • • 7 v > it ti as , '2 • • • e d f * c § gp , 9 • • - ymmffi<Dm&mft l m, 1 

1 • • • EDF, 1 4 • • • W. . 24 • • •»fiD^l7r>fAjri/-f^{' 




(10) 



JP 2004-103599 A 2004.4.2 



[0 3] 




(8P)i»« 



I® 4 ] 




co r$ "~ 




im 7 ] 



— 4 




.33a 



,33b 



4 



-t *+ 

0-s 0-s ^y. 

| — 4 [~4 

* ( + 11 + 11 + 



1 ! IT 

31x 31y 32x 32y 



(n) 

[0 8 ] 



JP 2004-103599 A 2004.4.2 



?N3 



(12) 



JP 2004-103599 A 2004.4.2 



(51)Int.Cl. 7 

H 0 4 B 10/16 
H 0 4 B 10/17 



F I 



H 0 4 B 9/00 
H 0 4 B 9/00 



J 
E 



T-V3-K (##) 



H 0 4 J 14/00 
H 0 4 J 14/02 

(72)^# mm m 

^mmm^i^ 1 4 4 osia i*^±7->*^7fet«nmrt . 

F 2K002 AA02 AB30 BA01 DA10 GA06 HA23 



5F072 AB09 AK06 KK30 PP07 QQ07 YY17 

5K102 AA55 AA68 AD01 AK05 MA03 HB10 MB20 MC04 MH04 PB01 
PHI 3 PHI 4 



